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(57) ABSTRACT

A display panel and a display device are provided, and the
display panel comprises a GOA circuit; a first conducting
wire and a second conducting wire are disposed in a region
outside the GOA circuit; an insulating layer is disposed
between the first conducting wire and the second conducting
wire; and the first conducting wire, the insulating layer and
the second conducting wire form a first capacitor. The
display panel can protect the internal signal lines of the GOA
circuit and the display panel, and increase the antistatic
ability of the display panel and the yield of products.

12 Claims, 4 Drawing Sheets
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1
DISPLAY PANEL AND DISPLAY DEVICE

TECHNICAL FIELD

At least one embodiment of the present disclosure relates
to a display panel and a display device.

BACKGROUND

In the display field, in order to decrease costs and realize
a narrow-bezel design, a GOA (Gate Driver on Array)
technology is generally used. The GOA technology does not
require any gate driver integrated circuit chip bonded out-
side a display panel, but provides the gate driver integrated
circuit on an array substrate of the display panel.

In a GOA technology, GOA circuits are disposed on two
sides of the display area 01 of a display panel, and the GOA
circuits comprise GOA signal lines 02, as illustrated in FIG.
1. These GOA signal lines lead to dense wire arrangement in
the periphery of the GOA circuits. For example, a schematic
view of a GOA region is illustrated in FIG. 2. The GOA
circuits comprise GOA units 21 and GOA signal lines 22,
and the GOA signal lines 22 are connected to the GOA units
21 through conducting wires.

SUMMARY

At least one embodiment of the present disclosure pro-
vides a display panel and a display device, so as to protect
a GOA circuit effectively, prevent the interior of the GOA
circuit from being damaged by an external static electricity,
and improve the yield of products.

At least one embodiment of the present disclosure pro-
vides a display panel, which comprises a GOA circuit; a first
conducting wire and a second conducting wire are disposed
in a region outside the GOA circuit; an insulating layer is
disposed between the first conducting wire and the second
conducting wire; and the first conducting wire, the insulating
layer and the second conducting wire form a first capacitor.

At least one embodiment of the present disclosure further
provides a display device, which comprises the above-
mentioned display panel.

BRIEF DESCRIPTION OF THE DRAWINGS

In order to clearly illustrate the technical solution of the
embodiments of the disclosure, the drawings of the embodi-
ments will be briefly described in the following; it is obvious
that the described drawings are only related to some embodi-
ments of the disclosure and thus are not limitative of the
disclosure.

FIG. 1 is a schematic view of a display panel;

FIG. 2 is a schematic view of a GOA circuit region;

FIG. 3 is a schematic view of another GOA circuit region;

FIG. 4 is a schematic view illustrating that a first con-
ducting wire, an insulating layer and a second conducting
wire form a first capacitor in a first embodiment of the
present disclosure;

FIG. 5 is a schematic view of a display panel provided in
the first embodiment of the present disclosure;

FIG. 6 is a cross-sectional view of a display panel in a
second embodiment of the present disclosure; and

FIG. 7 is a schematic view of the arrangement of a GOA
circuit region after a capacitor is added in an embodiment of
the present disclosure.

DETAILED DESCRIPTION

In order to make objects, technical details and advantages
of the embodiments of the disclosure apparent, the technical

10

20

25

30

40

50

55

65

2

solutions of the embodiments will be described in a clearly
and fully understandable way in connection with the draw-
ings related to the embodiments of the disclosure. Appar-
ently, the described embodiments are just a part but not all
of the embodiments of the disclosure. Based on the
described embodiments herein, those skilled in the art can
obtain other embodiment(s), without any inventive work,
which should be within the scope of the disclosure.

The inventors of the present disclosure noted that con-
ducting wires are easy to overlap with each other because of
the dense wire arrangement around a GOA circuit. There-
fore, during the process of manufacture and subsequent use
of a display panel, when there is a larger voltage occurring
around the GOA circuit, the phenomenon of ESD (Electro-
static Discharge) is easy to occur in the GOA circuit region,
which may lead to a static damage to the display panel. Or,
for example, external static electricity enters the GOA circuit
through a gap between an opposed substrate and an array
substrate, transmits through the gate metal layer disposed in
the display panel, and discharges the static electricity on the
source drain metal layer disposed in the display panel to
burn out the source drain metal layer. The discharge of the
static electricity damages various signal lines inside the
GOA circuit and in the display panel, and brings a relatively
weak antistatic ability to the display panel and a decreased
yield of products.

It requires a high voltage occurring in the periphery of the
display panel to generate static electricity damage. Because
of the presence of the high voltage, electric charges with
opposite electrical properties are induced on metal wirings
inside the display panel. When the voltage difference
between the two electric charges with opposite electrical
properties reaches a certain degree, the static electricity
damage occurs through an electric discharge. But the dis-
charging process requires a media (for example, air) to
transmit electric charges, causing damage.

In order to increase the antistatic ability of the display
panel, available solutions are provided as follows.

Solution one: a GND signal line (ground wire) 23 or a
Vcom signal line (common electrode line) 24 can be added
outside the GOA signal lines 22, so as to increase the
antistatic ability of the display panel; the schematic view is
illustrated in FIG. 3. But when a relatively large voltage is
instantly generated outside, there’s not enough time for the
static electricity to be dissipated through the Vcom signal
line 24 or the GND signal line 23, so the Vcom signal line
24 or the GND signal line 23 and the GOA signal lines 22
are damaged simultaneously.

Solution two: a sealant is moved outwards, and the GOA
signal lines are completely covered by the sealant. In this
way, the antistatic ability of the display panel can be
increased, but the sealant is relatively close to the edge of the
display panel, which may lead to a cutting defect during a
cutting process and a decreased yield for the display panel.
Therefore, the increase of the antistatic ability cannot
depend on a sealant cover only.

It can be seen that the above-mentioned solutions cannot
increase the antistatic ability of a display panel and the yield
of products simultaneously.

The first embodiment of the present disclosure provides a
display panel. As illustrated in FIG. 4 and FIG. 5, a GOA
circuit (the circuit at the position where GOA signal lines 02
are located in the drawings) is provided on at least one side
of a display area 01 of the display panel; a first conducting
wire 04 and a second conducting wire 05 are provided in the
region outside the GOA circuit; an insulating layer (not
shown in the drawings) is provided between the first con-
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ducting wire 04 and the second conducting wire 05, so that
the first conducting wire 04 and the second conducting wire
05 are insulated from each other; and the first conducting
wire 04, the insulating layer and the second conducting wire
05 form a first capacitor 03.

In an example, as illustrated in FIG. 4 and FIG. 5, the first
capacitor 03 in the present embodiment is formed between
the first conducting wire 04 and the second conducting wire
05, and the first conducting wire 04 and the second con-
ducting wire 05 are distributed outside the GOA circuit (on
the side away from the display area 01). But the first
capacitor 03 is not limited to being located at the position
where the first conducting wire 04 and the second conduct-
ing wire 05 are located. For example, the first conducting
wire 04 can be divided into a first part 041 and a second part
042, and the second conducting wire 05 is also divided into
a first part 051 and a second part 052. The first part 041
extends from the second part 042 transversely, for example,
to form a wing shape; and the first part 051 also extends from
the second part 052 transversely, for example, to form a
wing shape. The widths of the first parts 041, 051 are greater
than that of the second parts 042, 052, and the insulating
layer is disposed between the first part 041 of the first
conducting wire 04 and the first part 051 of the second
conducting wire. Therefore, the first part 041 of the first
conducting wire 04, the insulating layer and the first part 051
of the second conducting wire 05 form the first capacitor 03,
as illustrated in FIG. 4. It should be noted that the position
where the first capacitor 03 forms is not limited in the
present embodiment. For example, the first capacitor 03 can
be formed at any position between the first conducting wire
04 and the second conducting wire 05, and used to store
static electricity. For example, the first capacitor 03 can be
formed in a spare region on the display panel, namely a
region that is in the periphery of the display panel and that
has no effect on the structures of circuits (the specific region
needs to be adjusted according to the application and the size
of the display panel), and for example at a position of the
first conducting wire 04 and the second conducting wire 05
having the width greater than the width of the rest thereof,
so as to absorb external static electricity. In the present
embodiment, the shapes of the first part 041 and the first part
051 are not limitative.

In an example, the display panel may comprise an array
substrate and an opposed substrate, which, for example, can
be a color filter substrate. The above-mentioned first capaci-
tor 03 that is able to prevent static electricity discharge can
be provided on the array substrate. For example, a gate
electrode, a gate insulating layer and source/drain electrodes
are provided on the array substrate; and the first conducting
wire 04 is formed in a same layer as the source/drain
electrodes, the second conducting wire 05 is formed in a
same layer as the gate electrode, the insulating layer is
formed in a same layer as the gate insulating layer, and the
first conducting wire 04, the insulating layer and the second
conducting wire 05 form the above-mentioned first capacitor
03. In an example, the gate insulating layer can be made of
an inorganic insulating material such as silicon oxide, silicon
nitride, silicon oxynitride or the like, and can also be made
of an organic insulating material such as resin or the like.

In an example, both the first conducting wire 04 and the
second conducting wire 05 of the present embodiment are
provided in the region outside the GOA circuit. The first
conducting wire 04 and the second conducting wire 05 are
respectively formed in a same layer as the source/drain
electrodes and the gate electrode, so they are in different
layers. In various examples, the first conducting wire 04 and
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the second conducting wire 05 are not equidistant (at an
equal distance) from the GOA circuit. For example, the
distance from the first conducting wire 04 to the GOA circuit
is smaller than that from the second conducting wire 05 to
the GOA circuit; or, the first conducting wire 04 and the
second conducting wire 05 are equidistant from the GOA
circuit. Namely, the distance from the first conducting wire
04 to the GOA circuit and the distance from the second
conducting wire 05 to the GOA circuit are not limitative, and
they can be equal and can also be different, as long as two
metal layers and the intermediate insulating layer form a
capacitor.

The present embodiment is illustrated with respect to the
example that the first conducting wire 04 and the second
conducting wire 05 are not equidistant from the GOA circuit.
As illustrated in FIG. 5, GOA circuits are provided on two
sides of the display area 01 on the display panel, and the
GOA circuits comprise GOA signal lines 02. A plurality of
the GOA signal lines can be provided, two of which are
illustrated in FIG. 5 as an example. The first conducting wire
04 and the second conducting wire 05 are further sequen-
tially provided on the external side of the GOA signal lines
02. It can be seen from FIG. 5 that the distance from the first
conducting wire 04 to the GOA circuits is smaller than that
from the second conducting wire 05 to the GOA circuits, and
the first conducting wire 04, the insulating layer (not shown
in the drawings) and the second conducting wire 05 form the
first capacitor 03 in a spare region. The specific position of
the “spare region” mentioned in the present embodiment is
provided according to the design requirement. For example,
as for the display panel used in a mobile phone screen, the
frames on the left and right sides of the display panel are
usually relatively narrow, so the first capacitor can be
disposed on the upper and lower sides. As for the display
panel used in other electric device, many factors such as the
application characteristics and circuit-design features are to
be considered. Descriptions thereto are omitted.

In an example of the present disclosure, a common
electrode line and a ground wire may be further provided on
the display panel. For example, the first conducting wire 04,
the second conducting wire 05 can be in a dangling state; or
the first conducting wire 04 and the second conducting wire
05 can be connected to the ground wire or the common
electrode line. In this way, when an instant large current
occurs around the display panel, the first capacitor 03
formed by the first conducting wire 04, the insulating layer
(not shown in the drawings) and the second conducting wire
05 can store the static electricity that originally would go
into the GOA circuit, so as to prevent the conducting wires
inside the GOA circuit from being damaged.

In the design method provided by the present embodi-
ment, the first capacitor formed by the first conducting wire,
the insulating layer and the second conducting wire is added
in the periphery of the GOA circuit, so that the static
electricity discharge occurs outside the GOA circuit, thus the
static electricity discharge generated inside the GOA circuit
can be avoided, preventing the static electricity damage from
affecting the normal display of the display panel and increas-
ing the antistatic ability of the display panel as well as the
yield of products simultaneously.

A second embodiment of the present disclosure also
provides a display panel. A GOA circuit is disposed on the
display panel; a first conducting wire 14 and a second
conducting wire 15 are provided in the region outside the
GOA circuit; an insulating layer 11 is disposed between the
first conducting wire 14 and the second conducting wire 15;
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and the first conducting wire 14, the insulating layer 11 and
the second conducting wire 15 form a first capacitor.

The second embodiment differs from the first embodiment
in that the second embodiment comprises not only a first
capacitor but also a second capacitor.

In an example, at least a spacer 5 is further provided in the
region outside the GOA circuit and on a color filter substrate;
a conductive layer 4 is disposed on the surface and the
periphery of the spacer 5; and the conductive layer 4 is
disposed opposite to the region where the first capacitor is
located on an array substrate. A passivation layer 13 is
further disposed on the source/drain electrodes 12 of the
array substrate. The conductive layer 4, the passivation layer
13 and the first conducting wire 14 at the corresponding
position on the array substrate form the second capacitor.
The conductive layer 4, for example, is a metal conductive
layer, and can also be an oxide conductive layer or the like.

For example, a common electrode line and a ground wire
(not shown in the drawings) can be further provided on the
display panel. The first conducting wire 14 and the second
conducting wire 15 can be in a dangling state; or the first
conducting wire 14 and the second conducting wire 15 can
be connected to the ground wire or the common electrode
line.

For example, the first conducting wire 14, the second
conducting wire 15 and the conductive layer 4 can be in a
dangling state; or the first conducting wire 14, the second
conducting wire 15 and the conductive layer 4 can be
connected to the ground wire or the common electrode line.

The cross-sectional view of the above-mentioned display
panel taken along the A-B cutting line is illustrated in FIG.
6. The display panel comprises a color filter substrate and an
array substrate, which are disposed oppositely to form a
liquid crystal cell.

The color filter substrate comprise color filters 8 and a
black matrix 3 fabricated on a base substrate 7 (typically a
glass substrate).

The manufacture of the array substrate comprises the
following steps. A gate electrode layer is fabricated on a base
substrate 7, and after an etching process, a gate electrode 10
is formed in a display area, and a second conducting wire 15
is formed in the region outside the GOA circuit. A gate
insulating layer 11 and a semiconductor layer 9 are sequen-
tially fabricated on the gate electrode 10 and the second
conducting wire 15, followed by retaining the semiconduc-
tor layer 9 only at a position to which the gate electrode 10
corresponds after an etching process. Subsequently, a source
drain metal layer 12 is fabricated on the semiconductor layer
9, after an etching process, a source electrode and a drain
electrode that are disconnected to each other are formed on
the gate electrode in the display area, and a first conducting
wire 14 is formed at a position corresponding the second
conducting wire 15 in the region outside the GOA circuit.
The manufacturing steps of the array substrate can further
comprise the formation of a passivation layer 13 covering
the source drain metal layer 12 and the first conducting wire
14. It can be seen that the first conducting wire 14 and the
source drain metal layer 12 are formed in a same layer, the
second conducting wire 15 and the gate electrode 10 are
formed in a same layer, and the insulating layer between the
first conducting wire 14 and the second conducting wire 15
is formed in a same layer as the gate insulating layer 11.

In FIG. 6, a sealant 6 is further provided between the array
substrate and the color filter substrate, and the internal side
of the sealant 6 is the display area used to display images.
Spacers 5' are disposed at the internal side of the sealant 6,
and liquid crystal 16 is provided around the spacers 5'. The
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external side of the sealant 6 is the above-mentioned region
outside the GOA circuit, which cannot be used to display. In
an example, at least a spacer 5 used as a wall structure can
be further provided in the region outside the GOA circuit on
the display panel, and the spacer 5 and the spacers 5' in the
display area can be fabricated simultaneously.

The spacer 5 provided in the region outside the GOA
circuit is used as a wall structure, which can have the
function of isolating air to some degree on one hand, so that
static electricity cannot be transmitted through air to damage
metal layers. On the other hand, because the conductive
layer 4 is disposed on the surface and the periphery of the
spacer 5, induced electric charges generated in the region
outside the GOA circuit can be dissipated or released
through a discharge. In this way, even if the static electricity
damage occurs, the display of the display panel is not
affected. Therefore, the antistatic ability of the panel can be
improved notably.

The first conducting wire 14 and the second conducting
wire 15 that are respectively formed in a same layer as the
source drain metal layer 12 and the gate electrode 10 in the
region outside the GOA circuit on the display panel form the
first capacitor to store electric charges. When there is static
electricity around, the static electricity can be stored in the
first capacitor and be dissipated, thus preventing the internal
structure from being directly damaged by the static electric-
ity. The first capacitor is formed by the first conducting wire
14, the insulating layer (namely the gate insulating layer 11)
and the second conducting wire 15, which can store and
dissipate the induced electric charges generated by an exter-
nal high voltage, so static electricity damage does not easily
occur.

A schematic view of an example of the GOA region in the
present embodiment is illustrated in FIG. 7. A first capacitor
25 is formed through the overlapping of the first conducting
wire, the insulating layer and the second conducting wire
outside the GOA signal lines 22.

In the embodiment, the spacer 5 is disposed at a position
corresponding to the first capacitor on the color filter sub-
strate in the region outside the GOA circuit, and the con-
ductive layer 4 is disposed on the surface and the periphery
of the spacer 5. For example, the spacer 5 and the spacers 5'
on the display panel can be made of a same material and be
made simultaneously, and for example can be made of ITO
or the like. In an example, the sum of the height of the
conductive layer 4 and that of the spacer 5 is slightly smaller
than the cell gap of a liquid crystal cell, so as to avoid a gap
defect in the periphery. The advantages of this structure lies
in that when there is static electricity in the region outside
the GOA circuit, because of the blocking function of the
spacer 5, on one hand, the static electricity cannot damage
the peripheral wires of GOA through air, and on the other
hand the conductive layer 4 can also dissipate the peripheral
static electricity.

Besides the technical effect the first capacitor in the first
embodiment can achieve, the second embodiment further
forms the second capacitor through the conductive layer
disposed on the surface and the periphery of the spacer, the
passivation layer and the first conducting wire, so that the
antistatic ability is further increased on the basis of the first
embodiment.

It should be noted that the first capacitor in the first
embodiment is disposed in the region outside the GOA
circuit on the array substrate of the display panel. The
second embodiment comprises both the first capacitor and
the second capacitor. The first capacitor is disposed outside
the GOA region on the array substrate of the display panel,
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and the first conducting wire 14 formed in a same layer as
the source/drain electrodes, the gate insulating layer 11, and
the second conducting wire 15 formed in a same layer as the
gate electrode form the first capacitor; the second capacitor
is disposed in a region corresponding to the GOA on the
color filter substrate of the display panel, and the conductive
layer 4 on the surface of the spacer 5, the passivation layer
13 on the array substrate and the first conducting wire 14
formed in a same layer as the source/drain electrodes on the
array substrate form the second capacitor.

On the basis of the above embodiments, at least one
embodiment of the present disclosure further provides a
display device, which comprises the display panel provided
by the first embodiment or the second embodiment. The
display device may be any device or component having
display function such as a mobile phone, a tablet computer,
a television set, a display monitor, a notebook computer, a
digital photo frame, a navigator or the like.

A GOA circuit is disposed on the display panel provided
by embodiments of the present disclosure; a first conducting
wire and a second conducting wire are disposed in the region
outside the GOA circuit; an insulating layer is further
disposed between the first conducting wire and the second
conducting wire; and the first conducting wire, the insulating
layer and the second conducting wire form a first capacitor.
In the embodiments of the present disclosure, an antistatic
capacitor is disposed on the periphery of the GOA circuit of
the display panel to relieve the external static electricity
according to the principle of occurrence of the static elec-
tricity discharge, so that the static electricity is blocked by
the capacitor and cannot enter the GOA circuit when the
static electricity discharge generates a larger voltage, and
thus the internal signal lines of the GOA circuit and the
display panel can be protected, so that the antistatic ability
of the display panel and the yield of products are increased.

The above embodiments are only used to describe the
present disclosure and not limitative to the present disclo-
sure; those skilled in the relevant art can make various
variations and modifications without departing from the
spirit and scope of the present disclosure; therefore, all
equivalent technical solutions belong to the scope of the
present disclosure; the scope of the present disclosure are
defined by the claims.

This application claims the benefit of Chinese Patent
Application No. 201420247851.1, filed on May 14, 2014,
which is hereby entirely incorporated by reference.

The invention claimed is:

1. A display panel, comprising a GOA circuit, an array
substrate and an opposed substrate, wherein a first conduct-
ing wire and a second conducting wire are disposed in a
region outside the GOA circuit, an insulating layer is dis-
posed between the first conducting wire and the second
conducting wire, and the first conducting wire, the insulating
layer and the second conducting wire form a first capacitor;

the first capacitor is provided on the array substrate,

a spacer is further disposed outside the GOA circuit on the
opposed substrate, a conductive layer is disposed on a
surface and periphery of the spacer, and the conductive
layer is disposed opposite to a region where the first
capacitor is located on the array substrate; and
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a passivation layer is further disposed on the array sub-
strate, and the conductive layer, the passivation layer
and the first conducting wire at a corresponding posi-
tion on the array substrate form a second capacitor.

2. The display panel as claimed in claim 1, wherein each
of the first conducting wire and the second conducting wire
comprises a first part and a second part, a width of the first
part is greater than that of the second part, and the insulating
layer is disposed between the first part of the first conducting
wire and the first part of the second conducting wire.

3. The display panel as claimed in claim 1, wherein a gate
electrode, a gate insulating layer and source/drain electrodes
are disposed on the array substrate; and the first conducting
wire and the source/drain electrodes are formed in a same
layer, the second conducting wire and the gate electrode are
formed in a same layer, and the insulating layer and the gate
insulating layer are formed in a same layer.

4. The display panel as claimed in claim 3, wherein the
first conducting wire and the second conducting wire are not
equidistant from the GOA circuit.

5. The display panel as claimed in claim 4, wherein a
distance from the first conducting wire to the GOA circuit is
smaller than that from the second conducting wire to the
GOA circuit.

6. The display panel as claimed in claim 3, wherein the
first conducting wire and the second conducting wire are
equidistant from the GOA circuit.

7. The display panel as claimed in claim 3, wherein a
common electrode line and a ground wire are further dis-
posed on the array substrate; and

the first conducting wire and the second conducting wire
are in a dangling state, or the first conducting wire and
the second conducting wire are connected to the ground
wire or the common electrode line.

8. The display panel as claimed in claim 4, further
comprising a common electrode line and a ground wire,
wherein the first conducting wire and the second conducting
wire are in a dangling state, or the first conducting wire and
the second conducting wire are connected to the ground wire
or the common electrode line.

9. The display panel as claimed in claim 6, further
comprising a common electrode line and a ground wire,
wherein the first conducting wire and the second conducting
wire are in a dangling state, or the first conducting wire and
the second conducting wire are connected to the ground wire
or the common electrode line.

10. The display panel as claimed in claim 1, further
comprising a common electrode line and a ground wire,
wherein the first conducting wire, the second conducting
wire and the conductive layer are in a dangling state, or the
first conducting wire, the second conducting wire and the
conductive layer are connected to the ground wire or the
common electrode line.

11. A display device, comprising the display panel as
claimed in claim 1.

12. The display panel as claimed in claim 1, wherein the
display panel comprises a display area, the GOA circuit is
provided outside of the display area, and the first capacitor
is provided on side of the GOA circuit opposite to the
display area.



